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Overview
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® Goals for wind
® SVA Approach

& Wind resource
assessment

& Technical Results

¢ Summary

Solano
165 MW

Altamont Pass
562 MW

Pacheco Pass
16 MW

Tehachapi Ranges
710 MW

CA Wind
Resource
Areas

San Gorgonio
359 MW




Strateqgic Value Analysis

Electric grid Characteristic

° reliability of renewable
Wind Goals N A frows
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¢ Assess & prioritize CA wind development

» Develop reliable wind assessments and performance trends
» Re-power existing sites & new high-speed and low-speed wind

resources close to transmission corridors
¢ Reduce wind intermittency issues

» Develop wind forecasting capability

» Demonstrate intermittency management strategies

¢ Increase wind energy market penetration

» Meet Accelerated Energy Action Plan of 20% by 2010
» Maintain 20% renewable generation by 2017 — RPS goal
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Strategic Value Analysis Approach
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¢ Identify resource potential and
filtering criteria (technical &

Resource Assessment

M economic)
Technical Potential ¢ Optimize development and
~ deployment of renewables based
on their benefits
Economic Potential > Electrical grid
a » Environment

» Local Economies
¢ Overlay renewable technologies

Transmission Impact

N by location to find optimal mix
Other Benefits for development
N ¢ Graphically display and
Prioritized Results Zneteeg;ate solutions for planning
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History of Characterizing the
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Assessment based on 1980s
technology

Validation data (10-30m
towers)

Subjective contours

Inadequate height and
resolution for wind
development needs

Modern turbines

Altamont
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) wWind Farm Locations

Wind Resource Area

- 11 to 14 mph
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Updated Wind Resource Assessments
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¢ New high resolution,
physics-based maps for
CA wind resources

> 200 x 200 m vs kilometer
resolution

» Multi-level wind speed &
power (30m, 50m, 70m,
100m) vs 10 m level

¢ VWind resource
characterization

» High speed wind

» Low speed wind

¢ Urban wind monitoring

WIND POWER DENSITY
AT 100M HEIGHT

Power Density (W/im2)




Increased Data Quality and Confidence
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WIND POWER DENSITY
AT 100M HEIGHT
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® Refine locations for new development

® Identifies additional land area for wind
development




CA Wind Potential — 70m
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Gross Wind Potential: 295,187 MW

| <300 with all other constraints *

B - 0vno s Technical Potential*: 99,945 MW

*Constraints including:
ta

Current Installed: 2,000 MW
Opportunity: 97,945 MW

Technical Filters (excluded areas):*
Resource > 300 W/m 2
Topography grade > 20%

Bodlies of Water
Forested Areas
Urban Areas
it State/National Parks & Monuments
- a— i Others (Natural Reserves)




Technical Wind Potential
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WIND PCWER DENSITY AT 50M HEIGHT 5 . 0 -
Pu\EveIr Dze)nsiu V(el?c;u Lang:rea
(w/m: m/s,

e T - 45+  |OHWS Land Area

[ J100-200 45-56 407

[ 1200-300 56-64 159 /
[[]3c0-400 64-70 49
[ J4c0-500 7.0-75 17
B 500-600 7.5-80 0.7
I 6co-800 80-88 05
B >80 >88 0.2

- |ELWS Land Area

Total state area: 158,500 sq.mi.

Land Area (%)

30 50 70 100
Wind Resource Elevation (m)

High Wind Speed Low Wind Speed
Height | Land Area | Capacity AEP Land Area | Capacity AEP
m Percent MW GWh Percent MwW GWh
30 0.2 4775 15478 1.2 30897 100144
50 0.4 9586 31070 2.2 56196 182144
70 0.6 14346 46500 3.3 85598 277441
100 0.8 21339 69164 4.9 126558 410199 Q

pICr

REST ENERGY ALSIARCH



Prioritized Development
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Existing 2000 MW in

'[re:d;a?:asgntial-Existing (MW) 1 1 Countles

[ ]101-200
[ 201 - 500
I 501 - 5000
I 5001 - 38311

Technical Wind Potential (MY¥V)
-100

NN

Technical Potential:
99,945 MW

e 14,346 MW High-wind
e 85,598 MW Low-wind




Scenario Analysis - withTransmission
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WTLR 2005 - 500kV

WTLR 2005 - 230KV Sensitivity

® 051-332 Sensitivity

© 0.01-050 ® Capacity: Sensitivity =>0.5

O -0.43-0.00 ® Congestion: Sensitivity <-0.5

© -099--050 Tech_potential-Existing (MW)

® 574--100 [ Jo
Tech_potential-Existing (MW) [ ]1-1000

[ ]o-100 I 1001 - 38311

[ ]101-200
[ 201 - 500
I 501 - 5000
I 5001 - 38311

Scenarios:
e High Speed Wind
e Low Speed Wind
e DG/Residential Wind
e Urban penetration

Technical Wind Potential at 70 meter height minus existing developed
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WIND POWER DENSITY AT 70M HEIGHT

Power Density Velocity

Transmission Analysis I e s

B = 500 wim?2 >7.5ms

- Coastal zone
St - Sensitive habitat - Coastal Scrub
- Stream management zones:
Ste p S - | 200 f. buffer
o ‘ , 5 - Forest, water, wetland, military, urban
{ z - % grade

e OQOverlay of .
transmission ‘%’
hotspots \?"',»

e Select wind k
energy injection
locations & 24
potential .

o Assess benefit to 2017 MW Ijection Selected

MW _bhTOTAL

grid of single : Soiam
resource e

e Assess benefit to s oo

10 mile buffer zone

grid of integrated - il
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Summary
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¢ Significant wind resource potential in CA

¢ SVA provides near/long term strategic approach for
CA wind development (2010 to 2017 outlook)
> Support re-powering of existing sites

» Locate & prioritize development of new high speed wind
resource sites

» Develop low speed wind resource sites with emerging wind
turbine technology

» Couple development to maximize benefit to grid and to ratepayers
» Plan for DG & new building-integrated wind generation
technologies
¢ Provides a strategic “roadmap” for integration of wind
resource in a balanced renewable portfolio
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